. Effect of acetophenone and its analogues on tent, with the exception of 3-nitroacetophenone, which exerts a negligible effect on the enzyme. As in the case of benzamides, poly(ADP-ribose) synthetase Enzyme activity was determined as described in the text. Each value is the mean of four separate determinations. 
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After 5 min at 26°C the radioactive acid-insoluble material was determined by addition of 2 0 4 of the reaction mixture to a trichloroacetic acid-impregnated filter disc. The disc was left in 20% (w/v) trichloroacetic acid for 30min at OOC. After being washed three times in 5% (w/v) trichloroacetic acid for Smin, the disc was washed briefly in ethanol and then diethyl ether. After the disc was dried at room temperature, the radioactivity was determined by liquid scintillation counting in 0.5% (w/v) PPO (2,s-diphenyloxazole) in toluene. Table 1 shows the effect of various compounds at 5 O p~ (equimolar with substrate) on enzyme activity. Acetophenone inhibits the enzyme 36%. Substitution of the aromatic nucleus at the 3-position increases the potency of inhibition to a slight exthe 3lmethoxy derivative is the most inhibitory (M. R. Purnell & W. J. D. Whish, unpublished work). Alteration of the acetyl group as in the case of propiophenone and trifluoroacetophenone results in complete loss of inhibition.
In view of the proposed role of poly(ADP-ribose) in the repair of DNA and especially the enhancement of the cytotoxic effect of DNA-damaging agents by inhibitors of poly(ADP-ribose) synthetase (Shall et al., 1977) , the effects of two radiosensitizers on enzyme activity were examined. 4-Nitroacetophenone had no effect on the enzyme. Menadione or Synkay (2-methylnaphthoquinone), however, inhibited the enzyme 24% at 5 0~~. The radiosensitization exhibited by both compounds has been ascribed to their electron-affinic properties (Adams & Cooke, 1969) . In the case of menadione, the radiosensitization may be due, in part, to inhibition of poly (ADP4bose) Computer-assisted sequencing of peptide mass spectra CHRISTINE THIRKETTLE and HOWARD R. MORRIS Department of Biochemistry, Imperial College, South Kensington, London SW7, U.K.
Procedures have been developed for the mass-spectrometric sequencing of peptides (Morris et al., 1974 (Morris et al., , 1976 Dell & Morris, 1977) and are now in regular use in this Laboratory. These methods have two basic advantages over classical procedures: firstly a considerable saving in time because of the capability of studying mixtures of peptides, and secondly a capacity to assign blocked sequences (natural N-acetyl or cyclized Glx) or new/unusual amino acids. The time saving associated with not having to purify each peptide amounts to approximately one-half of the time normally taken to sequence a protein. However, a new rate-limiting step arises in the mass-spectrometric method, and if this could be removed or reduced then it would revolutionize the sequencing process, allowing the generation of a 25000-dalton sequence in some 2-3 man months. We here report a step towards this goal in the development of a semiautomated interactive sequencing procedure.
In order to cut the time taken to count and interpret the large number of spectra of peptide mixtures generated when a protein or large peptide is being sequenced, computer programs have been written to assist in the interpretation. The computer method follows a strategy similar to that employed by the spectroscopist. The path taken by the programs with any particular set of spectra is directed by the operator, who is given a number of possibilities from which to choose at each point in the sequencing process. The programs sequence low-resolution mass data starting from the N-termini and N-C cleavage ions, and proceeding towards the C-terminus of each peptide. In choosing the next sequence ions, due consideration is given to losses of side chains from serine, methionine and threonine, loss of C O from residues after N-C cleavage ions, pyrrolid-2-one-5-carboxylic acid from glutamate or glutamine and other indicators of specific amino acids, e.g. m/e 17 1 for lysine. A number of scans can be analysed together, in order to compare spectra run at different source temperatures, to facilitate the examination of peptide mixtures. Reaction-condition parameters can be selected for the interpretation of the spectra of sample derivatives produced by any combination of acetylation, deuteroacetylation, permethylation and perdeuteromethylation.
There are two separate programs. In the pre-processing program scans previously stored on disc by the data-aquisition software are selected and their data converted into a format more readily usable for sequencing. In the sequencing program the user chooses up to four pre-processed scans before going on to select from the list of options available to direct the actual sequencing. These options can be run or repeated in any order and enable the spectroscopist to build a table of peptide sequences found; sequence ions can be added to or deleted from this table.
The options available are:
(1) Display graphically the region of the spectrum containing the N-terminal and N-C cleavage ions for the current main scan, with a subsidiary scan superimposed in bar form on this scan. Present the user with possible N-termini from the current main scan for incorporation into the table. 586th MEETING. BRISTOL (2) Find the next putative mid-chain or C-terminal amino acids from a sequence ion already in the table. Display graphically the next 292 mass units of the main (and superimposed subsidiary) scan followed by the current table of sequences found (292 mass units includes all important signals from normal nextsequence ions without crowding the screen). Produce a list of up to six next-sequence ions for the user to add into the table.
(3) Select new main and subsidiary scans. (4) Display graphically any mass range of the main and superimposed subsidiary scans, followed by a list of the largest unused signals in the selected mass range.
( 5 ) Return to choose up to four new scans from those preprocessed.
(6) Terminate the program. The programs (written in FORTRAN IV) use mass data collected from an MS5O mass spectrometer by the Kratos DSSOS data system, as input. The larger sequencing program requires 20K of core without overlays on a Nova 3. The programs are normally run from a Tektronix 4010 terminal and utilize graphic routines from the Kratos PLOT library.
The interactive system described above greatly assists the spectroscopist by rapidly reducing the data and performing the routine calculations. Present development work is aimed at building more 'intelligence' into the system, thus approaching a fully automated sequencing procedure. 
Activity assayed NADH-cytochrome c reductase
Modal buoyant density (g/ml)
1.068
Many of the recent studies analysing the distribution of subcellular components produced from the fractionation of plant shoot tissue have been carried out with non-green or immature tissues (Quail, 1979) . In the present investigation, the distribution of enzyme and other activities has been analysed in sucrose density gradients, after isopycnic and rate-zonal centrifugation of homogenates from mature leaf tissue of Vicia faba.
Fully expanded leaves from Vicia faba were finely chopped in a small volume of homogenization medium, containing 5 0 m~-Tridacetate, pH 8.0, 0.25 M-sucrose, 1 mM-EDTA and 0.1 mMMgCl,. The brei was filtered through nylon cloth and the residue was ground in homogenization medium and filtered. The final ratio of medium to tissue was 2: 1 (w/w). The combined filtrates were centrifuged at 3000g for l0min. The postnuclear supernatant produced (160ml) was loaded into a BXIV zonal rotor containing a linear (20-5036, w/w) sucrose gradient (300ml) and an interface (50ml) of 17% (w/w) sucrose, and centrifuged at 30000rev./min for 180min at 5OC. These conditions had previously been shown to result in an isopycnic distribution of the subcellular markers employed.
For rate-zonal centrifugation, only l o g of tissue was homogenized. The postnuclear supernatant (20 ml) was loaded in the zonal rotor adjacent to a long shallow sucrose gradient (300ml of 13-35%, w/w) resting on a short steep gradient (160ml of 35-55%, w/w). The sample was overlayed with 20ml of 6% (w/w) sucrose, and centrifuged at 28000rev./min at, 5°C for 60min.
The fractions obtained from both centrifugations were assayed for succinate dehydrogenase (Pennington, 196 l) , antimycin-insensitive NADH-cytochrome c reductase (Donaldson et al., 1972) , catalase (Leighton et al., 1968), UDP-glucoselipid glucosyltransferase (Leizica et al., 1976) , glucan synthetase measured at high substrate concentrations (Cattell et al., 1979 ), protein (Bradford, 1976 , chlorophyll (A663 of acetone extracts) and turbidity (As5&. Abscisic acid binding was determined as described by Hocking et al. (1978) and 1-N-naphthylphthalamic acid binding as described by Ray et al. (1977) .
The isopycnic centrifugation (Table 1) less than that of a band enriched in chlorophyll and particulate protein. A third band with a slightly higher modal density was found to be enriched with mitochondria, indicated by succinate dehydrogenase activity, and plasma membranes, characterized by a peak of glucan synthetase activity. This plasma-membrane-rich fraction also exhibited the ability to bind abscisic acid specifically. Clearly separated from these three bands was a fourth, with a high modal density, enriched with peroxisomes, indicated by a peak in catalase activity.
Rate-zonal centrifugation resulted in the chloroplasts, mitochondria and peroxisomes passing into the denser regions of the gradient, where they apparently began to separate on a density basis in the same order as in the isopycnic centrifugation. The microsomes and plasma membrane moved only slightly from their point of origin, indicated by the peak of antimycin-insensitive NADH-cytochrome c reductase and glucan synthetase activities in the beginning of the gradient. The UDP-glucoselipid glucosyltransferase activity was largely confined to the sample and overlay fraction, suggesting that this putative plasma-membrane marker is either associated with a different membrane component from glucan synthetase, or is mostly soluble in this tissue. 1-N-Naphthylphthalamic acid binding had a peak of activity coincident with that of glucan synthetase.
In conclusion, this investigation indicates that isopycnic and rate-zonal centrifugation of Vicia faba homogenates on sucrose density gradients in the zonal rotor can achieve a large scale partial purification of some of the major subcellular organelles.
